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PROBLEM TO BE SOLVED: To improve high barrier properties by 
forming polymer from thermoplastic resin material containing 
polyglycolic acid having a repeating unit represented by a specific 
chemical formula, and specific ranges of melt viscosity, melting 
point, melt enthalpy and density of non-orientated crystallized 
material. 

SOLUTION: Polyglycolic acid is of polymer containing repeating unit 
represented by a specific chemical formula, and a ratio of the 
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and density of non-orientated crystallized material is 1.50 g/cm3 or 
more. Thus, it is soil decomposable, has high oxygen and carbon 
dioxide gas barrier properties and improves mechanical strength, 
heat resistance and moistureproof line. 
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TCEUiT&O, »tt<|j:2 3 0-3 2 0ttfc5c » 
fi^tt, ftmT-&1ttXffi£T\Cft?i>K 0. 1-9 0. 
OkPa (l-900mbar)^«ETCMlTj» 

[0039] (»pran4»iitf»> *»WT*tt, 
»Hm tfv ?v ^»<&=— h isi/is&m&x- 

juw&icwu #y ^y o om*»^#ur % 

0-1 0 0lia5Of|87^7^ O—IOOSS^CD 

«©*T3raitt»JS, O-io OMk»o^l»Wfc*f*rK 

osfi^ffliii-^^, »e>n«jjE»^o— a«w^y 

[0 0 4 0] «*7^7-t Utt, T/U^ 

^> IMt** 1Mb***, *t*^S/«>A, 4r>fKjtr>u 

#tf-y>\ ^/u^, 7x7 
-f K MM. 4r-f * % «b*-f*, -flMb^y^Vv 



tt, #y ^JJ a-A'il o oss«R5icMbr, ii 

#0-1 o osasuj^fj^-cffi^^n^ds, ^y-v- 
«t„ *9»*i,<t*5mmtt&T<omB-em^&zk 

£L<»*0. 0lfifi:ffl5 % £?>#£L<teO. 0 511 
[004 1] »<0&iTSMfc»Jg£ LTht, US? 

t/#s<£*#, 3Ky rn<»oi^^vK #ytKH*^ 

sKy ^^^^-Koi^^/K ^*S=*a> aKy^u^ 
^ y n= h y/i/-^^xy*i^^, nKy>^vM 

uy-^^P^M^ ABS#j§g, MBS 

eo^praitiWSifi, ^y ^y o ofi&s&tc 

^rux, iiso-i o ommm<D®i&-ci&m£tiz>t>K 

tbt&k* #*L<«5 oa*«15«T, J:!9»^b<fi 
3 0 m*«£ATcO«^-eftffirS r t LV\ (ft© 

OlliS, J:*)»*L<fi:0. 0 5maa5-e&-5o 

[0042] praBHt Lttt, ^ h^^^) ^ 

^^tvU ; y y hi) ? Ut>;v^(D 

M ; ^y ^^-i-y^v =3— A-fe^-jr— ^y^otfu 

J^LT, ii»0-l 0 OSfiSPOfiJ^-Cffiffi^HS 

k, »*L<tt5 0m*tt«T, <tt?^*U<«3 0S 

^t^S^OTIS^ »*L<«0. 01S&3&, X9 
»^L<tt0. 0 5Sft<fPT*>* o 
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[o o 4 3 j &«cjsx-c* mtfem, 3ft 

56je«, «**tL mm. msim. 

t nfjiwttffl i Bee i:ttat w 

y i&&Tm— 2 5 5t: 15 0 — 255 

[00 44] (ffi#^a -^Sf^JJijf) #»wa>ffi#:/ 
»*W:, IfflEWfcO^fcfrJ-atfy ^ y =a-A* 

««^6*aift^»tt«**m*, Tm-2 5 5tOi 

ff*!U te^y;?*-- a* (#y^ja-^#7^ 

B8i«Tg + 7 0t) KToaHBSUtT* tffcfrfafcl 

[0 0 4 5] 7°y^^-A (A'yyy) jffigtttWM. 
fttt, SkkTm— 2 5 StOflSBB;?**. ^Jj^JJa- 

*>*.$m^i<'>, ? 7^h>s, hy^ 

«\ 1 5 0-2 5 5t, »tl<(il 9 0-2 5 0 , C, 
J;*)#^L<tt2 0 0-2 4 5 < C-e*>5o Mn&&*'2 
5 S^Srjgiai-Si:, stfy ^y =»^H8^SR»»*g^ 

[0 0 4 6] mtozf**-mM<Ot&&&ftfts (Tg + 7 

jg#^o-^»e#^, ajutas^Tg- (t g + 



^yy>(OSr&, Tm-2 5 5t:(DlSt^!)7t^ 
*»«Wt«fbfcll, (Tg-30t) - (Tg + 7 0 

^prffi-T?^$ 0 sKy^y =j-^gecoTg«, *^-3tfy-7 

7^ h^S, hy j^^w^^y a— /K 1, 3- 

ffitt, (Tg+70t) BTT*«iS, #£L<I*3 0 
-lOOt:, ct 9#£L< f*3 5-9 Ot^fc*. 

[0047] ^y <a*fRj«c nBjga i o« 

g*Tiyg#i-£as. tfjs^y y v^a^id^:, a*\ s 
#p^K^v^T»t5o ^sg/W^^y y>-co^ 

5-5ffiFa*-C**o yn-itfi, Si*l. 5-10, 
»*U<ttl. 8-9, <fc9»^L<«2. 0-81?*) 

[004 8] IStt^p-^SftliT, ^KICISC 

t Ci - (Tm+iot) <om.st (a», 70-2 

4 0t;) "C, 10?ffl-3O^Pfl (a*. 2&ffl-10» 

«*^jffi#E|f3*#fc*v^a*<0»|i|^n-fifc* 
iSfe (M&tt* »H^F6 - 2 7 8 7 8 5 9^i) ^ttW^ 

[0 0 4 9] *»HT«ffli?*aa#^n— rtBWfefc 
(1) jtffl •«#^n-2»tfe 

^jia^y ^y »-A««r*#i-s»mftiirmm<r, 
itHjfia^icetj&u, Tm-2 5 5ic<Dmmm&v&w 



- (Tg + 70t) OWWiU^ffAHftL^« % 
ttiBi 0»ftTfcW*tSt#K, B»*fcW«*fc:, 

[0 0 5 0] (2) ftttS • 1 
ItttWt^tetJtt&U Tm-2 5 5 < c©aMg®&-c&s! 
a* (Tg + 70t) «TO«r»a**r*-*-fiBftb-Cif^ 

#n y KfcJ:0*;frrSK:ifflFjB»l ofl^TWBW-f-* 
1. 5-1 0O*2S«fc::/n--/£®U jfiWlOfc&T 

c^*at?w:, yy 7^-A*satttirt»^ 
/<!> y^a«B»xai«rW-apLTt> ±v\ 

[00 5 1] (3) jftt|«8^D-2SS (tOl) 

^y y^«^-r«rab»ufcirttj«nc«i»u Tm-25 

KlfflFfiffll 0tt«TfcM#U &v>"C> tfiBfefcr^*- 
SftSr!fc#a&A/-e^D— Itl. 5—1 O0>*f»3g#|»U::/ 
[0 0 5 2] (4) Jfffi •»#^P-2«ifc (^2) 

«r§B^y ^y =-^&tt+zf&i$m&mmttw*. 

'<!> y^«^*K«UfcJfa«|C«|&U Tm-2 5 
^!J7t-^$rTg- (Tg + 70t) 0»I6?SLft^S 

[0 0 5 3] (5) #ffl-ffi«>:/D-l&j5fc 

atiss#y *-y a-A*#*«i-«Mivaiwntm*, 

^Py^^trlWLfclfHttilCflWtU Tm-2 5 

ft. (Tg + 7 0 t) &sT<Dwmm&\zftm u ~m& 
^«WfLr*jy h/^y y>^e>^-6^y 7*— j±t Lit 

ft. *^W»**-^-T?«»LT***«IIClffjB 



S»A/T»:/p— Jfcl. 5— 1 OcO+^SlC^n— fifcjg 
[0 0 5 4] (6) Jffcti • 1 JSifc (*<Z>2) 

«iiB#y ^y =-/\'m%&mTz&^m&mfimft*s 
'<v y^«y>r*«»ufcjfa«iciiM»u Tm-25 

(Tg + 7 0*0 ^T^»Bgm£lCi$*PU -36* 

j-fflw it^7 h'<v y^frtbtez-fvyx—At Lit 

ft, *<OK$k*Vls^*7LX^&kL,, Rvvc, yn 

[0 0 5 5] <*i*07&R«> otitis 
& 2 5 m 1 Kl«^n r t 5 

[0 0 5 6] 
[0 0 5 7] 

[S8Jt«] -&J*^J, XlkM. -ATJ«JtlM«rWif 

(1) siafeS4S/?* 

fc„ KHSFt L-C. #?Ky^— CDJS^iBO. 2mm^A 

D=0. 5mm, L = 5 mm^yXyl^f^t 
tfn^y^ (M&titm (tt) » ^ffiV>T, t&A (Tm 
+ 2 0t) , VRHktt 1 0 O/ty-VWlZLiZo 

(2) ^WttK 

hSrfflV\ (DSC ;Me t t 1 e rtt 
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^jS*t2 5 0^tMU ft&ltmM (T 
cj % (Tm) „ JfctfS8fc*>'*A'fcr— (AH 

m) feJHJgLfco RV^C* 2 5 0^^10t/^2 

(Tg) j*. 5r/^(o#mssr-iRi^u^o 
[00 5 8] ( 3 ) *Bft«ift4bttc>a A 

f*W£LT, ##y^-<Dff**>0. 2mm^fi^ 
h*15 0t-e5^fl«ai«t^t^fflPX, J IS 
R-7 2 2 2 (n-;/*y~/W£JE^rt:tr*y * 

(4) 5l3S#tt* 

ryv/o (Toyo Baldwi ntiM) £r£§V\ 
«fc SK^^TMSS-Sk 2 3U SISli&AlOmm/ 

■3*9, (ttfrft) «>9IMKfMlXt^ 

(5) 3I3B&A 

3l^&A*l 0 0mm/#lc£3ILfc;&&l&<*k 

[0 0 5 9] (6) 

»WR^«^yy^tfiS*, SAKHA** 5 0 
mml^i5t:§)H6t, 1 3 0X:^SSt««^ 

(7) ftifeSiBA 

L*^^v^1±«roiP5«»fflSMa»«««r«v\ J I 

S K-7 1 2 6fcJp«LT2 3*\ 8 0%RHC0&# 
^«*»iSA«:SIJ£U JI*5 0|*mi:»JlU. 

(8) «»^f^aifi« 

#^AtHCW£«*fflV\ 2 3t, 8 0%RH-CS 
K#xatiMtir*XU ff*5 O/zmJd^byto 
[00 60] O) 3®A 

ODE RN CONT RO LttffijP E RMATRON- 
W3/30^V\ J IS Z-0 2 0 8iC?ltt N 
4 0t N 9 0%RH^»Me*:«36U f^5 0 M ml: 

(10) &Ti*lfc 

r/n— 7 0ml «r3t«U 2 5t;-cii&$ 1 . 5 

(11) ±*JB«1£ 



[0 0 6 1] [<&J*0»J 1 ] gVj^^^ 

X (») S) 5kg«rtta*, «»Ltt3ft5 6, 17 OTC 
A»fe 2 0 0t*t»2 »$Ha>ttT#tt&M!&U 
■H m^^^ttlo *vv? % 19kPa (1 

9 0mbar) IC«BEL2 WB«»Lr, ffi»#&?StfcJ 

©■MITmtt, 2 0 5t^ot ^ y a y =r 
-v— 1. 2 k gSrl 0 V y b*'0>7 9x = VHti&fyy 8 

^ miEit^ mm. #400] 1 5 0 g m 

^W^SHS* 1 * 1 * 5kPa (50mbar) <£»«JETx 

2 6 s^lc^Sftu SB^y^-<o r««ffi««^j 

J8l*T?WS*U £1T»1 kP a-C2lft»J£$a»L 
yjio » 7 8 %<Di&5$i-C^ y a 1> K 

[0 0 6 2] [#y^H(M«i] *j««i"c»fc^y 

3 !) K 2 0 0 g tP F 9 ^ ^-lctti&*x §tS# 

-C\ *ltttSnCl 4 - 6. 5H 2 O«r0. 04g^ 
*flU 1 7 2tfc:2«rlB!ffiy* 

uti^tfc, ***t«. s/y :^-*»a*-eft*p 
u, ->y d»e>#y i/y c#y-*— (p- 

1) ] Sr^fflL^o #foix^:»**y^— Sr»3mm£Jl 
T4>tttt£8HfrU Jftl 5 Ot, &J0. lkPaT, 1 
Bfe»E«*L-C\ a^ey^— SrgftSfeLfc. HWMfefclfc 

fliSU (P-l) £PSiL*: 0 

[0063] [#y^~TOK#J2] ^y =^y K2 00 g 

tcft^T, ^y3!)Kl96gi:L- (-) 
UOMfc* (») fiO 4gt<ofi^fflv^ctW 

i\ ^y a-zMK-AWta** c^y^- (p- 

2) ) *r#fc e w carat* ossur, vm*&#9-* 
- (p-2) triuiufc. 

[0 0 6 4] [#y^HH»«3] L- (-) 
Lrtio «fffi!Lrt:L- (-) Kl98g^PFAS 

^y Ktta*. tt*#;**Qfc*&*ttjP&xj3 0 

*0. 0 4 8 gMU tt*^*?fctii*ftdS6 1 3 

y^-*»3mm£jiToiw«[jc»»u » i oor, m 

1 k Pa-e-Bfe^JBEft«feL, fe|»*U-C^ 



y?*^K c#y-*- (p-ci) ] «r»fc. rncxw: 

**03BU *MojK9^ (P-Cl) 

[0 0 6 5] [*y^H«»«4] WfcSL- (-) - 
K3 5. 72g (0. 2 4 W^y=»iJ 
K16 2. 4g (1. 4^U) tPFAfiVy >^-|£ 
tt&^K h^r^xf;V7^U-hl 7. 0 

ml, 0. 3 S^uaa^^^^VK^h/Uzn^^ 
0. 2 0mU — /l*0. O 6 2 6 gSr*0;t, 

0. lrarnHgOKSa^h^VSrlft^U 
Sr2HLT^6, S#L&a*kl 8 Ot;, 4 
U Sfefcai«R*r4»IB2 0»KltT»*ttfofc. * 
btifcl^ftSrft 3 mm«TO»3Blc©#L, #J2 5 
t\ MO. lkPat4 8WI^tt, = - 
/V«/?LSg*a^#: (sK!)t- (P-C2) ) *&1t 0 
ra^*«:*D5SU iftlf*«>#»T— (P-C2) Sr 

pkl^o ^^yv- (p-c2) «\ miR*>frja» 

Jdi^a^ft^AXW^^ (lifflSV I CRYL ME 



[0066] Ltfv^-mmmsi wm&L- <-) - 

KLOOgt^yn!) K100 g$:P FASSfy 
0 4 8 gWU a**r«Lft*5 6> 1 3 0^1^:2 0WP 

(P-C3) ) 4r#fc 0 113 9 iSU Mt<^ 
#y-^- (P-C3) SrPSiL^o #fe*Lfc#y^-<D 

[0 0 6 7] 
[«l] 





# y v - h a m 


1 


2 


3 


4 


5 


(wt/wt) 


GA 


GA/LA 
-98/2 


LA 


GA/LA 
= 82/18 


GA/LA 
= 50/50 




P-l 


P-2 


P-Cl 


P-C2 


P-C3 


77* (Pa«s) 


4200 


3800 


3200 


300 


2000 




T g co 


38 


38 


52 


40 


44 


Tc» CC) 


84 


83 


108 


115 




Tm CC) 


220 


219 


175 


198 




A Hm (J/g) 


72 


70 


52 


50 




Tmc CC) 


185 


155 


100 






A Hmc (J/g) 


75 


60 


5 


0 






1.58 


1.58 


1.26 


1.51 




y K LA=L : 


*P7 K 


*9MM 


AHnc 
<10J/g 


v $ <500 


mm 



[00 6 8] immmil 2Ky^- (P-l) £3mm 

T-c«»U SBsMS^)2 3 o-2 4 qX:t?* hy >Y 

ttlcJffflU S»lt*yhU ^H/h (No. 1) 
*r»fc. (No. 1) t:tomimm\Z-W6 

ttmuftKj2 3 st-ewjE/^y y^&s outm 

/VMyy^64$^?7*-A 6m 
fl-SMl. 6 cm, fi^5cm, tiE«B3»SW) £ 

#U2. 2 5{gFK#Bft£<£\ Rtti^ JP«#&*&4. 5 
c nu JRffift S*b 9 cm, mtftSlKl 1 . 6 cm, "fSB 



ttS*. *ffi#;Mc*9:/P~JtJ»2. 8t/o-L 
U *fe*ci«ffi^Sr?fc*3aA/-Ca|f h^Srl 5 0t\ 1 

[0 0 6 9] [9»kM2] 4(y^- (P-l) |C*it 
T, ^y-v- (P-2) 1 OOSL-BLmz^mfflkLXiS 
* h (DMEP) lSfia«rE-& 

^Us/h (No. 2) SrPfiU^o ^Wyh (N 
o. 2) fcBtRI^LT, JEW:/*-® 
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[0070] immms] mn&mix-mm^ft^uy h 
(no. i) ^ita^wcewau 2 3 5X:<ommu 

-A 6mm, ^Ml. 6 cm, f§^5 

cm, J£SH$E#) fr^ffi&MVito Bl^iC, *<D*y 

2. 2 5{&SI#Kr6]£l*\ li^lC, JP^M£j&4. 5 c 
m, m&&£ffo9 cm, ItPP^^l. 6 cm, W 
Jfilcm, ^Jfe+^CQS!) ^h;K0 2oJj^Sr 

^^t^T?, ^h;^ftl5 0t, 1 0®>fl88&© 

[0 0 7 1] [5ft6#j4] ^l^y h (No. 1) 
T, HiiS^j2^Mb^:-<Wy h (No. 2) £*3^fc 

[0 0 7 2] [itSfctfUl] HJS^JlTI^jKb^Ui/ h 
(No. 1) £r, 6cm, ^y-^V^O. 7 

*K^4. 5 cm, JB«ft4»9 cm. 

6 cm, 1 cm, ^Filc^^IIflS!^^ IvKZ> 2 

**N- £ ^iC^S LT*39i I- o /to 

[0 0 7 3] [Jfc(fc«2] h (No. 1). IC#*. 

T\ S«S«2-eHjRUfc^^tx h (No. 2) «rfflv\ 



[0 0 74] Dt«fcfll3] aKy^-»|*!«3T»fc2Ky 
(P-Cl) Srffl^T, if WB$<a»Jii*a^&fa l 9 

(No. CI) ^rUffiiL^o b (No. C 

1 ) fcffiv^ V V >&S!^igEA«?oa}SB?aaCSr 

[0 0 7 5] [*tK«4] #y^- (P-l) JC#* 

r, #y^HMim (p~c2) 

l/^l^y h (No. C2) SrffiHU ro^l/yF 
(No. C2) «rfflV^**|»<^ JtttWltPWc 
LtlfHJ^o— aw*rK*fc*, #y^- (P-C2) 
<0&WbRn m &1lto3 0 0 P a • s £#ffl:/n-fifcg£ 

[0 0 7 6] [Jt(K«5] sKy^«J!fl|5fl»fc*y 
^~ (P-C3) SrJBV^T* WttJ^cD«*J!g?iJ[Sr^2 0 
O^i: Lfc^^r^^, HJfc#| 1 irHtlMcLT^U* b 

(No. C3) &M£t Uyto rcO^U^h (No. C 
3) Srfli^T, #JK^y y^^NSAttOtlUt 
^20ot, h^y :7*— A<Dias$r^j7 ot:^ 
j£Lfc*«rBfc<*k 1 L"CJBI«i^n— « 

«&f£KLfc 0 L^U, ^y=»-^K/?L^ (SfiJt5 
0:50) ^fi^d^^^tLfeJSffi^a-SStt:, jft 

[0 0 7 7] 
[*2] 
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[0 0 7 8] 

jE#B :4tW • JEW^n— 1 h^y y>-^) 

[0 0 7 9] 



(51) Int. CL 6 W3'J8B* FI 

// B 2 9 K 67:00 
B2 9L 22:00 



